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. (7%) A sealed balloon is filled wlth 1.00 L of helrum at 23°C and 1.00 atm. The balloon rises
to a point in the atmosphere wh 7 320, torr and the temperature is —31°C.

What is the change in volume of th?’ﬂ as it ascends from 1.00 aim to a pressure of 220.
torr? (He=4,00)

. (8%) How would you prepars }/.U{} {f a .50 M solution of each of the following?

(H=1.00; C1=35.5; Na=23.0, C=20), 16.0-€6r=52.0; K=39.1)
a. HCI from “concentrated” (12 M) reagent
b. Sodium carbonate from the pure solid
¢. KaCr0y from 1.75 M KaCrO, stock aolution

. (10%) Name and write the fnn@fm‘e&ﬁmz‘fnllﬂwin\g compounds:
a. NaCl _—
b. Alls - —
. ZnCl; : i
d. Cas(POs); __iJ
€. NaFy
f. Ammonium hydrogen sulfate
g. Cobalt {lIl) nitrate
h. Lead (1V) sulfide
i. Potassium cyamde |
j- Sulfur hexafluonde
(6%) Assume that 4.19 x m"u_oi&'r:r; ed to hieat 2 home. If this energy is derived
from the combustion of methan {C"‘].q hat velume of methane,
measured at STP, must be bum -{1:, ,m“,. r r CHy = -891 kJ/mol)
. (5%) Order the atoms in each of the following sets from the least exothermic electron
affinity to the most.
a N,O.F,
b. F, Cl, Bl e e
. (5%) Which of the following# tymnu lhcrs are not allowed in the hydrogen atom?
For the sets of quantum numbers-th ineesvect, state what is wrong in each set?
a n=4, £=3, mp=4 r_l— —
b n=2, € =1, my=1 Ja = ““-ﬁ
. (5%) The lattice energies of FeCls, FeCl,, Fe:05 are (in no particular order) ~2631, -5359,

and —14.774 kJ/mol. Match the appropriate formula to each Jattice energy. Explain.




—

AL shBBARAL+2EERE L NPAUNA

7 lﬁ*lﬁitﬂﬁﬂfﬁ.{!—ﬂ:ﬁ:, 341 )

#iiEd: L ERAHS  ARBVAR R

(At 3 A 282 R)

P ERLARLASREL  FMFETFHA EMUEREEHE

3, A S e - (B s M AR R

8. (5%) How could you tell mr.;ﬂ:rlmzm an ionic solid or a network solid?

715
9, {6%) Predict which subslnnct in each uf thd foll wing pairs would have the greater
intermolecular forces.

a. COs0r OCS
b, HF or HBr
¢, SOs or 80;

10. (4%) The shape of the meniscus of water in a glass tube is different from that of mercury in
a glass tube. Why? J

Pa—

H:( in glass Hg in glass

11. (10%) A 1.37 M solution of citric acld {H;(lf.HFU:} in water has a density of 1.10 gfcrn
Caiculate the mass percent, mnlnluy._malc fraction, and normality of the citric acid. Citric

acid has three acidic pmmm

12. {10%) The rate of the reuctn:m twien b giﬂ {Hb) and carbon monoxide (CO) was
studied at 20"C. The following da ta n:ur:d jith all concentration units in pmol/L.

{ A hemoglobin concentration :5!'5 pmol/L is equui 102.21 x 10 mol/L).
[HAK], fcoj, Initial rare
{umol/L) {umol/L) Lmol/L/L es)
2:21 1.00 ﬂ.ﬁl?
— — p—
4.42 1.00 — _12
4.42 MM———J 371

b e
a. Determine the orders of this Jeac:‘ml mlh-n: ct to Hb and CO.
b. Determine the rate law. L ’}
¢. Calculate the value of the rate constanl.
d. What would be the initial rate for an experiment with [Hb],=3.36 pmol/L

and [C0J,=2.40 umol/L?
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13. (10%) At 40 °C, the value of K, is 2. sﬂx o
a. Calculate the [H™] and [OH T in p}ll‘l:\'-' eraM[.‘l“C
b. What is the pH ufpuremm 40
c. If the hydroxide ion concentration if 111. a Jolutipn is 0.10 M, what is the pH at 40°C?

14. (9%) Give the structure and ¢r{w _+ of the{following.
a, 3-hexene
b. m-diethylbenzene
¢. 2-methyl-3-octene




